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ABSTRACT

Preliminary groundwater investigations have been conducted for a currently used
waste disposal site, the United Nuclear Corporation, on the U. S. Department of
Energy Y-12 Plant.

Data on hydrostatic heads and water quality for the shallow flow regime in soils
and the upper weathered bedrock zone and deep flow regimes within the bedrock
below the zone of significant weathering have been obtained. This document
provides an initial summary and interpretation of hydrostatic head, water
chemistry, and water quality data obtained during CY 1986. v

During CY 1986 wells at this site were monitored for inorganic and organic
parameters. There is no evidence of contamination entering the groundwater from
this site. During 1987 and subsequent years, the wells will be sampied on a

. semi-annual basis.
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1. INTRODUCTION

L.1 Background

This document provides an initial summary and interpretation of hydrostatic head
and water chemistry data obtained from groundwater investigation wells
surrounding the currently-used waste disposal site, United Nuclear Corporation,
at the U. S. Department of Energy Y-12 Plant in Oak Ridge, Tennessee (Fig. 1).
Water level observations for the calender year (CY) 1986 are presented using
hydrographs, water table elevation maps, and hydrological cross sections. Major
and minor element chemical data for groundwaters from the sites are presented
using Piper diagrams and triangular plots.

Generalized, preliminary hydrological and hydrochemical interpretation of results
for the site is presented. Detailed interpretations will be presented after the
completion of CY 1987 hydrostatic head measurements and chemical sampling.

1.2 Data Sources and Methods

Hydrological and chemical data used in this report were obtained from the Y-12
Assessment and Remediation Program . The data were collected as part of that
programs CY 1986 environmental monitoring activities. All data used in the
preparation of this report are on file in the Assessment and Remediation Program
central data base.

Water level measurements were obtained on a weekly basis by ORNL or Y-12
personnel. Measurements were obtained with -either sonic or electric tape
devices. Quarry water level measurements were obtained at either weekly or daily
intervals by manually reading a staff gage at the quarry outfall. The
hydrographs presented in this report were prepared with data from the central
data base. Water table contour maps for the site was prepared for selected dates
on a topographic base maps of the site. The maps is based on the data contained
in the hydrographs. Both true north and grid north are shown on the map;
however, observations made in this report are in reference to true north.

. Hydrological cross sections were prepared from site topographic maps, using the
data contained in the hydrographs. Hydrological cross sections are., when
practical, oriented parallel to the gradient of the water table at the site. The
orientation of each cross section is shown on the well location map provided for
each site.

Chemical data used in this report were obtained during quarterly sampling of the
wells in CY 1986 by personnel from the Oak Ridge Gaseous Diffusion Plant (ORGDP) .
The chemical data are contained in the central data base of the Assessment and
Remediation Program. All analytical data were produced by the analytical
chemistry facility at ORGDP and were originally reported on a mg/L or ug/mL
basis. To construct the Piper diagrams, data for the major cations and anions
were recalculated to a milliequivalents/L basis. Alkalinity values and specific
analyses for carbonate and bicarbonate were not obtained for CY1986 samples
discussed in this report. To obtain estimated values for bicarbonate ions, a
charge balance calculation was performed and the different charge was assumed to
be equivalent to that produced by bicarbonate ions. The Piper diagrams
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illustrated in this report are calculated on a milliequivalents/L basis for the

o jonic species indicated on the diagrams. The trilinear diagrams plotting
silicon, (calciumtmagnesium), and (sodiumtpotassium) were prepared by
recalculating data for these components to millimoles/L.
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2. UNITED NUCLEAR SITE

2.1 Background

The United Nuclear Site is located on the northern crest of Chestnut Ridge,
immediately south of the western end of the Y-12 complex (Fig. 1). The site is
used to dispose of waste from the United Nuclear Company which is Tocated in
Rhode Island. Materials disposed of are low-level radioactive wastes and
contaminated equipment that is packaged in 55-gallon drums and in boxes. A
summary of site disposal activities and groundwater chemistry is presented by
Geraghty and Miller (1985).

The United Nuclear Site is located in soil and residuum developed on top of the
stratigraphically lowermost portion of the Copper Ridge Dolomite, which is the
basal formation in the Knox Group. The soil and residuum locally contain
abundant chert and rubble-rich horizons that occur both at the top of bedrock and
dispersed irregularly throughout the soil column. Depth to bedrock at the site
varies from 50 to 90 ft.

Available information on site hydroiogy has been summarized by Geraghty and
Miller (1985). Groundwater flow directions have not been determined but, as at
the other sites mentioned, are probably generally controlled by a groundwater
divide that runs along the crest of Chestnut Ridge in the vicinity of the site.
The location of the groundwater divide would influence a general control as to
whether water from the site would flow northward into the Bear Creek watershed or
southward toward watersheds in Bethel Valley.

2.2__Hydrological Data
2.2.1 Well Network

Three groundwater investigation wells were installed at the United Nuclear Site
Tocality (see Fig. 2). Construction details for the wells are presented in Haase
et al. (1987a). Wells GW-203, GW-205, and GW-221, are water table wells finished
in the weathered zone at the top of bedrock. Existing wells at the site, 1090
and 1091, are also water table wells completed in the top of bedrock.
Construction details for these wells are summarized in Haase et al. (1987b).

2.2.2 Water Levels and Hydrographs

Hydrographs for the five table wells are illustrated in Fig. 3. Hydrostatic head
data collection at the United Nuclear Site began on a weekly basis in June 1986.

The hydrographs for the water table wells illustrated in Fig. 3 indicate that
there is a northeastward- to eastward decreasing hydrostatic head gradient across
the site. Well 1090, the westernmost well, has the highest hydrostatic head and
is the up-gradient well for the site. Well 1091, located along the northeastern
edge of the site, has the lowest hydrostatic head. Wells GW-203, GW-205, and GW-
221 have hydrostatic heads intermediate to those in wells 1090 and 1091.
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FIGURE 3: Hydrographs for water-table wells at the
United Nuclear Site.
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A water table elevation contour map and hydrological cross section for

October 2, 1986, are presented in Figs. 4 and 5. Data for the map and the cross
section were taken from the hydrographs illustrated in Fig. 3. The data from the
hydrographs suggest that the water table contour presented in Fig. 4 would be
representative of conditions at the site throughout a typical hydrological year.

A northeastward- to eastward decreasing gradient across the site is apparent from
the contours illustrated in Fig. 4. The contour patterns suggest that shallow
groundwater flow directions across the site would be predominantly to the
northeast. In furthermore, the contour patterns suggest that the groundwater
divide associated with Chestnut Ridge must occur to the north of the site. The
pattern of equipotential lines on the hydrological cross section (Fig. 5) suggest
that there is a downward component of flow associated with groundwater movement
across the site. ’

2.3 Water Chemistry

Chemical variations in groundwaters at the United Nuclear Site are illustrated in
Figs. 6 and 7. With respect to major element compositions, all the groundwaters
of the site are generally similar and plot within a relatively tight cluster at
the bicarbonatet+carbonate-alkaline earth apex of a Piper diagram (Fig. 6).
Calcium and magnesium are the major cations, with Ca/Mg ratio varying from 0.45
and 0.60. Carbonate-bicarbonate are the major anions. Groundwaters from the
site have small, but relatively constant silicon contents (Fig. 7).

2.4 Water Quality

The five wells at the United Nuclear Corporation (UNC) Site were all sampled
during four quarters of CY '1986. The sampliing and analysis program being ‘
followed is consistent with the state regulation TN 1200-1-11-.05 "Interim Status
Groundwater Monitoring Requirements.”™ The program is outlined as:
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YEAR 1
Primary Drinking Water Standards Indicator Parameters
Arsenic pH
Barium Specific conductance
Cadmium Total organic carbon
Chromium Total organic halogen
Fluoride
Lead Parameters Establishing
Mercury Groundwater Quality
Nitrate
Selenium Chloride
Silver Iron
Endrin Manganese
Lindane Phenols
Methoxychlor Sodium
Toxaphene Sulfate
2,4-D
2,4,5~TP
Radium
Gross alpha
Gross beta

In addition the Y-12 Plant has added to the requirements:

Total metals scan
Dissolved metals scan
Total uranium

YEAR 2 AND SUBSEQUENT YEARS

Semi-annually for indicator parameters
Annually for groundwater quality parameters and total uranium

Since this site has not shown evidence of leakage during the CY 1986 first year
program, the second year program will be followed during CY 1987 and subsequent
years or until evidence of groundwater contamination is found.

The data are tabulated well in Appendix 1 and the Primary Drinking Water,
indicator, and groundwater quality parameters, with the exception of the
herbicides and pesticides are compared graphically for all wells in Appendix 2.
The data from four sampling events are insufficient to allow a complete
statistical interpretation and assessment for groundwater contamination.

Preliminary analysis of the groundwater monitoring data (Appendix 1) does not
show any trends which would indicate concern. Values for pH for all wells have
generally been in the range of 7.5-8.5; well GW-203 had a pH of 9 both second and
third quarters which may indicate either a bad reading or a small quantity of
grout which is not uncommon in a new well. Conductivity readings were found in
the range of 150-300 umhos/cm for four wells and at the higher value of 500
umhos/cm in the upgradient well 1090. Water chemistry was slightly different
throughout the year in well 1090 which also exhibited the highest sodium and
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chloride values at the site. Such conductivities are consistent with waters
found in other wells along Chestnut Ridge.

Bacteriological water quality, as indicated by total coliform counts, was fair.
Four ct/100 ml were found in GW-203 first quarter, 2 cells/100 ml second and
third quarter in Well 1090. A1l other samples had no detectable coliform
bacteria.

During CY 1986, evidence of organic contamination was sought using analyses for
herbicides, pesticides, total phenols, total organic chlorides, and total organic
carbon. No herbicides and pesticides were detected. Total phenols were at or
near the detection 1imit. Total organic carbon values were higher in the
upgradient well 1090 than it was in any of the downgradient wells. The total
organic carbon data (Appendix 2, Fig. 30) for the wells {s anomalous, with values
ranging from 10 to 100 times those expected for groundwater uncontaminated with
organic chemicals. Natural uncontaminated groundwater is not expected to contain
more than 1 to 5 mg/1 of TOC and thus the wells are.either highly contaminated
with organic compounds or the data are inaccurate. The latter explanation is
currently favored because one round of field splits of samples between the K-25 .
Analytical Laboratory who performed all analyses on groundwater at this site, and
the Roy F. Weston Laboratory, indicated that the K~25 results were possibly too
high by a factor of 100 and that TOC samples run by K=25 have not been purged to
remove inorganic carbon. Total organic chloride results were low and consistent
for all wells. A1l of these data contain no indication of organic based
groundwater contamination.

Eight metals (As, Ba, Cd, Cr, Hg, Pb, Ag, and Se) are regulated under the Primary
Drinking Water Standards; none of these metals, except Pb, were detected above
the maximum concentration 1imits during CY 1986. 1In terms of water chemistry, it
fs interesting to note that barium was found at a higher level in the upgradient
well 1090 than in any of the downgradient wells. Lead appears to have been above
regulatory 1imit in well 1090 first quarter due to high_turbidity (>2 NTU) of the
sample. .

Radioactivity, as indicated by measurements of gross activities of alpha and beta
emitters and of radium, was generally within the regulatory limits. "The
exception were for radium in GW-221 fourth quarter and for gross alpha in 1090
first and second quarter. It should be noted that the reported laboratory
detection 1imit was much lower for radium third quarter and so the plots of
concentration versus time for radium have an odd appearance caused when less than
values indicating detection 1imits were plotted as absolute values.

Anfon analysis were carried out for chloride, nitrate, and sulfate. AlIT three
parameters were found below regulatory standards in all wells. As was noted
earlier, the upgradient well which was higher in chloride, was also higher in
nitrate than the downgradient wells. :

Sodium, iron, and manganese are indicative of groundwater quaiity. Sodium, which
has no recommended standard, was higher in 1090 than the other wells. Iron-was
found to be 50% higher than the Recommended Drinking Water Standard (RMCL) about
50% of the time; there was no consistent pattern between wells. Manganese was
usually below the RMCL. The sodium, manganese, and iron levels are not of
concern in the context of contamination from the site. During year one (CY
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1986), these parameters served only to establish the background water quaIity}
The levels found are consistent with typical waters in the area.

2.5 Summary

Hydrological data for the United Nuclear Site indicate that the shallow
groundwater system is relatively uncomplicated. Shallow groundwater flow
directions are consistently to the northeast. The data also indicate that there
ijs a downward flow component to the shallow groundwater system throughout the

site.

Major element data suggest that all of the groundwaters at the site are
chemically similar and belong to the same groundwater flow system. The
groundwaters from the United Nuclear Site generally resemble group I waters from
the Kerr Hollow Quarry locality (Haase et al. 1987¢c). The Ca/Mg ratio of the
United Nuclear Site groundwaters, however, exhibits a much smaller range of
variation (0.45 to 0.60) than noted for group I waters from Kerr Hollow Quarry.

Based on one year of data from new wells, the water quality data {is consistent
with the conclusion that the.United Nuclear Corporation Site is not contributing
contamination to the groundwater. The water from the upgradient well 1090 is of
slightly different quality, being higher in sodium, iron, chloride, nitrate, and
specific conductivity than the downgradient wells. The wells will be sampled
during CY 1987 and subsequent years semi-annually.
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APPENDIX 1

GROUNDWATER DATA FOR CY 1986



WELL

DATE SAMPLED
TIME SAMPLED

METHOD

ALUMINUH
ANTIMONY
BARIUM
BERYLLIDHYM
BOROKN
CADMIUM
CALCIUNM
CHRONIUN
COBALT
COPPER
IRON
LITHIUN
HMAGNESIUNM
MANGANESE
NOLYBDENOM
RICKEL
NIOBIUM
PHOSPHOROUS
POTASSIUM
SILICON
SILVER
SODIUM
STRONTION .
THORIUM
TITANION
VANADIDOM
ZINC
ZIRCONIUM

METHOD
ARSENIC
LEAD

SELENIUNM
THALLIUN

MERCURY

ALPHA ACTIVITY (PCI/L)
BETA ACTIVITY (PCI/L)

JRANIUH

RADIUM (BQ/L)

18

OUNITED NOCLEAR SITE

- RESULTS OF 1986 K25 GROUNDWATER SAMPLING

TOTAL METALS-RADIOACTIVITY-RADIUM
UNIT IS BG/L - UNLESS OTHERWISE STATED

GW-203
TOTAL

02/06/86
14:00:00

ICAP

0.054
<0.05
0.016
<G.0003
<0.004
<0.003
27
<0.01
<0. 005
<0.004
0.026
<0.004
RR
0.0035
<0.01
<0.01
<0.007
<0.2
7.6
3.3
<0.006
1.2
0.043
<0.2
<0.003
<0.005
<0.001
<0. 005

AAS

<0.005
0.004
<0.005
<0.01

<0.0002
1.35
5.29
0.002
“<0. 1

GW-203
TOTAL

04/16/86
16:30:00

ICap
<0.02

0.011
<0.0003
<0.0084
<0.003
23
<0.01
<0.005
-<0,004
0.01
<0.004
12
0.0027
<0.01
<0.01
<0.007
<0.2
3.8
2.9
<0.006
0.82
0.025
<0.003
<0.005
<0.001
<0.005

AAS

<0.005
<0.004
<0.005

<0.01

<0.0002
0.92
6.04
1.0E-03
<0. 1

GW-203
TOTAL

07,/09/86
12:30:00

Icar

<0.02
<0.05
0.01
<0.0003
0.013
<0.003
25
<0.01
<0.005
0.011
0.0074
<0.004
12
0.0015
<0.01

- <0.01
<0.007

<0.2

3.“
2.7
<0.006
0.7
0.021
<0.2
0.012
<0.005
<0.001
<0.005

AAS

<0.005
0.005
<0.005
<0.01

<0.0002
<1

<2
<0.061
0.016

Table 1

GW-203
TOTARL

10/06 /86
11:2:20:00

ICAP

6.71
.<0.05
0.01
5. 0E-0Q4
0.03
<0.003
26
<0.01
<0.005
0.016
0.55
<0.004
13

- 0. 024
<0.01
<0.C1
0.032
<0.2
2.6
3.8
<0.006
0.69
0. 035
<0. 2
0.012
<0. 0G5
0.009
<0.005

AAS

<0.0065
0.006
<0.005
<C.01

<0.0002
2

'1

0.0G8
<G.1




WELL Gw¥-203
DISSOLVED
DATE SAMPLED 02/06/86
TIAE SAMPLED 14:00:00
METHOD ICap
ALUMINUN <0.02
ANTINONY <0.05
BARIUN 0.0097
BERYLLIUNM <0.0003
BORON <0.004
capMION <0.003
CALCIUN 17
CHROMIUM <0.01
COBALT <0.005
COPPER <0. 004
IRON <0.004"
LITHIOM <0.004
MAGNESIUM 1
MANGANESE <0.001
MOLYBDEROUM <0.01
NICKEL <0.01
NIOBIUNM - <0.007
EROSPHOROUS <0.2
POTASSIUM 6.3
SILICON 3.2
SILVER <0.006
SODI UM : 1
STRONTIUM 0.031
THORIUM <0.2
TITANIUN <0.003
VANADIUM <0.005
ZINC <0.001
ZIRCONIUM <0.005
METHOD AAS
ARSENIC <0.005 -
LEAD <0.004
SELENIUM <0.005
THALLIUNM <0.01
MERCUORY 2.0E-04
ALPHA ACTIVITY ({(PCI/L) -
BETA ACTIVITY (PCI/L) .
URANION 0.004

RADIUM (BQ/L)
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

DISSOLVED METALS-RADIOACTIVITY-RADIUM
UNIT IS MG/L - UNLESS OTHERWISE STATED

Gw-203
DISSOLVED

0u4/16/86
16:30:00

Icap
<0.02

- 0.0042
<0.0003
<0.004
<0.003
16
<0.01
<0.005
<0.004
0.0077
<0.004
11
<0.001
<0.01
<0.01
<0.007
<0.2
3.1
2.8
<0.006
0.82
0.016
<0.2
<0.003
<0.005
<0.001
<0.005

AAS

<0.005
<0.004
<0.005

<0.01

<0.0002

-*

<0.001

GW=-203
DISSOLVED

07/09/86
12:30:00

ICAP

0.036
<0.05
0.01
<0.0003
0.023
<0.003
15
<0.01
<0.005
0.013
0.0056
0.0048
10
0.0015
<0.01
<0.01
<0.007
<0.2
4.3
2.5
<0.006
0.78
0.024
<0.2
0.016

<0.005 .

<0.001
<0.005

AAS

<0.005
0.005
<0.005
<0.01

<0.0002

1. 03-03

GW-203
DISSOLVED

10/06/86
11220:00

ICaAP

0. 086
<0.05
0.0074
<6.0G03
0.024
<0.00C3
20
<0.01
<0.0C5
0.08%
0.019
<0.004
12
<0.0(¢1
<0.01
<C.01
0.024
<0.2
2.7
2.7
<0.0Ge
0.73
0.031
<C.2
<0.003
<0.005
0.003%
<0.005

AAS

<0.005
0.004
<0.005
<0.01

<0.0062

0.007
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING

UNITED NUCLEAR SITE

MISCELLANEOUS CONVENTIOKAL AND NON-CONVENTIONAL POLiUTANTS AND RELATED PARAYM

ONIT IS MG/L - UNLESS OTHERWISE STATED

WELL

DATE SAMPLED
TIME SAMPLED

WATER LEVEL (FT +/- GRADE)
WATER TEMP (DEG. CENT.)
DISSOLVED OXYGEN
CONDUCTIVITY (IN UMHOS/CH)
PH (IN PH UNITS)

REDOX (IN MV)

ALKALINITY (CO3)
ALKALINITY (HCO3)
TOTAL SUSPENDED SOLIDS
TOTAL KJELDAHL NITROGEN
AMMONIA - N

TURBIDITY (IN NTU)
COLIFORM (CC/100 MLS)
FLOORIDE

PHENOLS

CHLORIDE

NITRATE NITROGEN
NITRATE

NITRITE

SULFATE

Gw-203

02/06/86
14:00:00

’8503
15.7
6.6
160
9.8
42,1

GW-203

C4/16/86
16:30:00

-79
11.1
10.8

180

7.5

176

P STV L I T I B

<0.
<0.001

0.7

-t
.
Ne o

GW-203

07,09/86
12:36:00

22,4
10.6
170

GW-2C3

10/06 /8¢
11:20:00

-86.9
16.6
8

186
8.8
226

s
Lot
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® RESULTS OF 1986 K25 GROUNDWATER SAMPLING

UNITED NUCLEAER SITE

VOLATILE ORGANIC PRIORITY AND NON-PRIORITY POLLUTANTS
DNIT IS UG/L

o WELL G¥-203 GW-203 GW-203 GW=-203

DATE SAMPLED 02/06/86 0u4/16/86 07,09/86 10/06/8¢
TIME SAMPLED 14:00:00 16:30: 00 12:30:00 11:20:CC

A CHIOROMETHANE

® BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON DISULFIDE

o 1, 1-DICHLOROETHENE
1, 1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLO ROFORM
1,2-DICHLOROETHANE
2-BUTANONE

@ 1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE
1,1,2,2-TETRACHLOROETHANE
1,2-DICHLOROPROPARNE

o TRANS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
CHLORODIBROMOMETHANE
1,1, 2-TRICHALOROETHANE
BENZ ENE

: CIS-1,3-DICHLOROPROPENE

@ 2-CHLOROETHYLVINYL ETHER
BROMOFOFM
2-HEXANONE
4~METHYL-2-PENTANONE
TETR ACHLOROETHENE

OO ZZzaZaaaanaoonz=zaoazdaoaaonh 2R =
@ 0 8 8 8 ¢ " % 8 8 € % 8 8§ 8 8 T B G 9 e C L B B S O e WS e o
© 5 % 6 8 8 8 % 8 8 0 B 6 % 8 8 % ¢ 8 W 6 8 2 T H T B G s S s s e s

e« ® 8 8 8 % w 8 5 8 6 8 2 * 5 6 e 8 % U s % e 8 v 4 e 8 e ve »

TOLUENE
@ CELOROBENZENE
: ETHYLBENZENE .
STYRENE .
XYLENES .
e
o
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

WELL

DATE SAMPLED
TIME SAMPLED

2' u-D

ENDRIN
LINDANE
METHOXYCHLOR
SILVEX
TOXAPHENE

HERBICIDES AND PESTICIDES ,

GW-203

02/06/86
14:00:00

<1
<0.05
<0.01
<0.04
<0.1
<1

ONIT IS UG/L

GW-203

04,/16/86
16:30:00

<2
<0.1
<0.02
<0.08
<0.2
<2

GW-203

07,09/86
12:30: 00

<2
<0.1
<0.02
<0.08
<0.2
<2

GW-203

10/06/86
11:20: 00

<1
<0.05
<0.01
<0.04
<0.1
<1
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

LAB REPLICATES
UNIT IS UG/L POR TOX - MG/L FOR TOC

WELL GW-203 GH~-203 GW-203 GW-2063
DATE SAMPLED 02/06 /86 04,16 /86 07,/09/86 10/06 /86
TIME SAMPLED 14:00:00 16:30:00 12:30:00C 11:20:00
CONDUCTIVITY (IN UMHOS/CM) 151 142 149 196
158 136 154 174

160 137 ‘ 151 175

160 136 152 18¢

PH (IN PH OUNITS) 7.7 8.9 9 8.4
7.7 8.9 9 8,13

7.6 9 9 8.4

7.8 ' 9 9.1 8.4

TOTAL ORGANIC CARBON 12 22 ' 24 24
25 122 25 ' 29

35 .23 23 28

12 22 - 24 27

TOTAL ORGANIC CHLORIDE 16 <5 10 22
15 11 10 32

13 6 10 <10

14 190 10 <10



WELL GW-205

TOTAL
DATE SAMPLED 02/06 /86
TIME SAMPLED 9:40:00
METHOD ICAP
ALUMINON 2.8
ANTIMONY <0.05
BARIUN 0.012
BERYLLIUN <0.0003
BORON 0. 029
CADNIUN <0.003
CALCIUNM 48
CHROMIUN <0.01
COBALT <0.005
COPPER 0.07
IRON 6.5
LITHIUN <0. 004
MAGNESIUN 30
MANGANESE 0.15
MOLYBDENUM <0.01
NICKEL <0.01
NIOBIUH <0.007
PHOSPHOROUS <0.2
POTASSIUM 3
SILICON 1
SILVER <0. 006
SODIUM 2.5
STRONTIUM 0.0014
THORIUYN <0.2
TITANIUN 0.092
VANADIUN <0. 005
ZINC <0.001
ZIRCONIUN <0. 005
METHOD AAS
ARSENIC <0. 005
LEAD 0.03
SELENIUM <0.005
THALLIUM <0.01
MERCURY 2.0E-04
ALPHA ACTIVITY (PCI/L) 16.8
BETA ACTIVITY (PCI/L) 16
URANIUM 0.002
RADIUM (BQ/L) <0.1

RESULTS OF 1986 K25 GROUNDWATER SAMNPLING
UNITED NUCLEAR SITE

TOTAL METALS-RADIOACTIVITY-RADIUM
UNIT IS MG/L - UNLESS OTHERWISE STATED

GW-205
TOTAL

04/16/86
12:20:00

Icap
2.2

0.02
<0.0003
<0.004
<0.003
40
<0.01
<0.005
* <00 00“
3.3
<0.00%
23

0.17
<0.01
<0.01
<0.007
<0.2
1.6

6.9
<0.006
0.73
<0.0004
<0.2
0.058
<0.005
0.0046
<0..005

AAS

<0.005
0.013
<0.005
<0.01

<0.0002
4.08
3.78
<0.001
<0. 1

GW-205
TOTAL

07,08/86
12:30:00

ICAP

0.062
<0.05
0.011
4.0E-04
0.014
<0.003
31
<0.01
<0.005
0.0066
0.076
<0.004
19
0.016
<0.01
<0.01
<0.007
<0.2
1.1
3.6
<0.006
0.57
<0.0004
<0.2
0.011
<0.005
<0.001
<0.005

AAS

<0.005
0.005
<0.005
<0.01

<0.0002
<1

<2
0.002
0.012

Table 2

GW=-205
TOTAL

10/03/86
13:00:00

ICAP

1.2
<0.05
0.012

3.0E-04
0.024
<0.063
65
<0.01
<0. 005
0.1

4
<0.004
35
0.13
<0.01
<0.01
0.023
<0.2

1.7

5.1

<0.006
0.78
0.026
<0.2
0.018
<0.0065

0.018

<0.005
AAS

<0. 005
0.04
<0.005
<0.01

<0.00062
2

3

0.00¢%
<G.1



RADIUM (BQ/L)
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RESULTS OF 1986 K25 GROUNDWATIER SAMPLING
ONITED NUCLEAR SITE

DISSOLVED METALS-RADIOACTIVITY-RADIUN
UNIT IS MG/L - UNLESS OTHERWISE STATED

WELL GW-205
DISSOLVED
DATE SAMPLED 07,08/76
TINE SAMPLED 12:30:00
METHOD ICAP
ALUMINUNM <0.02
ANTIMONY <0.05
BARI UM 0.012
BERYLLIUM <0.0003
BORON 0.018
CADMIUNM <0.003
CALCIUN 30
CHROMIUNM <0.01
COBALT <0.005
COPPER <0. 004
IRON <0.004
LITHIUN <0.004
MAGNESIUNM 18
MANGANESE 0.013
MOLYBDENUM <0.01
NICKEL <0.01
NIOBIUM - <€0.007
EROS PHOROUS <0.2
POTASSIUNM 1.1
SILICON - 3.5
SILVER <0.006
SODI UM 0.54
STRONTIUN <0.000%
THORIUM <0.2
TITANIUN 0.0084
VANADIUNM <0.005
ZINC <0.001
ZIRCONIUM <0.005
METHOD AaS
ARSENIC <0.005
LEAD 0.004
SELENIUN <0.005
THALLIUM <0.01
MERCURY <0.0002
ALPHA ACTIVITY (PCI/L) N
BETA ACTIVITY (PCI/L) .
URANIUNM 0.002

GW-205
DISSOLVED

02/06/86
9:40:00

ICAP

<0.02
<0.05
0.0038
<0.0003
0.014
<0.003
24
<0.01

<0.005

0.024
0.018
<0.004
16
0.034
<0.01
<0.01
<0.007
<0.2
2.6
3.2
<0.006
2.6
0.0015
<0.003
<0.005
<0.001
<0.005

AAS

<0.005
<0.004
<0.005

<0.01

<0.0002

0.002

GW-205
DISSOLVED

04,16 /86
12:2:20: 00

ICAP
<0.02

0.012
<0.0003
<0.004
<0.003
32
<0.01
<0.005
<0.004
<0.004
<0. 004
19
0.028
<0.01
<0.01
<0.007
1.1
3.7
<0.006
0.72
<0.0004
<o.2
<0.003
<0.005
<0.001
<0.005

AAS

<0.005
0.01
<0.005
<0.01

<0.0002

0.002

GR-205
DISSOLVED

10/703/¢86
13:00:00

ICap

0.09
<0.05
0.0087
<0,0003
0.017
<0.003
28

. <0.01
<0.605
0.048
0.082
<0.004
18
0.0066
<0.01
<C.01
0.02
<0.2
1.2
3.6
<0.006
0.59
0.012
<0.2
<0.003
<0.005
0.0042
<0.005

AAS

<0.0CS
0.006
<0.005
<0.01

<0.00C2

0.0C6
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RESULTS OF 1986 K25 GROUNDWATER SAHMPLING
UNITED NUCLEAR SITE

{ISCELLANEOUS CONVENTIONAL AND NON-CONVENTIONAL POLLUTANTS AND RELATED PARAMETE

UONIT IS MG/L - UNLESS OTHERWISE STATED

WELL Gu-205 G¥-205 GW-205 GW-205
DATE SAMNMPLED 02/06/86 04/16/86 07,08/86 10/03/86
TIME SAMPLED 9:40:00 12:20:00 12:3G:00 13:00:00
WATER LEVEL (PT +/- GRADE) -82.4 -77 -80 -84,9
WATER TEMP (DEG. CENT.) 13 9.3 27.2 28.6
DISSOLYED OXYGEN 2.8 16.6 10.8 7.5
CONDUCTIVITY (IN UOMHOS/CH) 250 2490 270 270
PH (IN PH URITS) 7.1 7.6 8.1 8
REDOX (IN MV) 247 281 214 260.6
ALKALINITY (C03) . . . .
ALRKALINITY (HCO3) . . . .
TOTAL SUSPENDED SOLIDS . . . .
TOTAL KSELDAHL NITROGEN . . . .
AMMONIA - N - . . .
TURBIDITY (IN NTU) G 121 5 <1
COLIFORM (CC/100 HNLS) N N . N
PLUOORIDE ' 0.1 <0.1 0.1 <0.1
PHENOLS 0.007 <£0.001 0.008 0.002
CHLORIDE <1 <1 <1 <1
NITRATE NITROGEN <0.11 0.16 0.16 0.2
NITRATE . . . o
NITRITE . . . .
SOLPATE 8 4.6 3.9 3.3
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® RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

VOLATILE ORGANIC PRIORITY AND NON-PRIORITY POLLUTANTS
UNIT IS UG/L '

o WELL GW-205 GW=205 GH-205 - GK=205

DATE SAMPLED 02/06/86 04/16/86 07/08/86 10/03/86
TIME SAMPLED 9:40:00 12:20: 00 12:30:00 13:00:0C

CHLOROMETHANE
L BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON DISULFIDE
o 1, 1-DICHLOROETHENE
1, 1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORN
1,2-DICHLOROETHANE
2-BUTANONE
® 1,1, 1-TRICHLOROETHANE -
CARBON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE
1,1,2,2-TETRACHLOROETHANE
_ ' 1,2-DICHLOROPROPAKNE
® TRANS-1,3-DICHLCROPROPENE
TRICHLOROETHENE
CHLORODIBROMOMETHANE
1,1, 2-TRICHLOROETHANE
BENZ ENE
CIS-1,3-DICHLOROPROPENE
® 2-CHLOROETHYLVINYL ETHER
BROMOFORM
2-HEXANONE
4-METHYL-2-PENTANONE
TETRACHLOROETHENE
TOLUENE
® CHLOROBENZENE
- BETHYLBENZENE
STYRENE

aaoaa=zzZazZzaoaoonoanoaaadzoOczaaoanooogzon =z
5 6 e ¢ % 8 8 & 0 " 2 8 8 0 v e e e o 5 s 6 o o 0 0 s s s b e e
$ 8 & & 8 6 8 B * B 8 8 S 8 8 6 B B e 0 B W OB e s e s o
® e e ® 2 % o ¥ % 4 8 6 & 6 8 P 8 & B P B & & e 6 B G s s s e e @

XYLENES
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

HERBICIDES AND PESTICIDES
ONIT IS UG/L

WELL G¥-205 GW=-205 GW-205 GW-205
DATE SAMPLED 02,/06/86 0u/16/86 07/08/86 10,03/86
TIME SAMPLED 9:40:00 12:20:00 12:30:00 13:00:00
2,4-D <1 <2 <2 <1
ENDRIN " <0.05 <0.1 <0.1 <0.05
LINDANE <0.01 <0.02 <0.02 <0.01
METHOX YCHLOR <0. 04 <0.08 <0.08 <0.04
SILVEX <0.1 <0.2 <0.2 <0.1
TOXAPHENE <1 <2 <2 <1
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RESULTS OF 1986 K25 GROUNDWATER SANPLING

UNITED NUCLEAR SITE

LAB REPLICATES
UNIT IS UG/L FOR TOX - MG/L FOR TOC

WELL G¥-205 G¥-205 GW-205 GWH-205
DATE SAMPLED 02/06/86 04/16/86 07,08/86 10/03/86
TIME SAMPLED 9:40:00 12:20:00 12:30:00 13:00:00
CONDUCTIVITY (IN UMHOS/CHM) 278 247 273 273
294 260 . 273 272

294 262 274 274

299 262 274 273

PH (IN PH ONITS) 7.7 7.8 7.7 8.1
7.7 7.8 7.7 g

7.6 8.1 7.8 8.3

7.8 7.9 7.8 8.1

TOTAL ORGANIC CARBON 12 ‘ 44 39 60
‘ 10 4s 39 © 50

12 45 38 55

10 43 39 68

TOTAL ORGANIC CHLORIDE 11 357 16 50
9 <5 17 54

10 7 19 45

10 217 14 63



iBLL GH-221
TOTAL
JATE SAMPLED 02,/07/86
TIME SAMPLED 12:05:00
1BETHOD ICAP
\LUMINON 0.28
\NTIMONY .
3ARIUM 0.0013
3JERYLLIUM <0.0003
30RON 0.0059
SADMION <0.003
SALCIOM 31
CHROMIUNM <0.01
OBALT <0.005
>OPPER <0.004
[RON 0.14
~ITHIOM <0.004
1AGNESIUM 20
{ANGANESE 6.0049
10LYBDENOM <0.01
{ICKEL <0.01
iIOBIUM <0.007
>HGSPHOROUS <0.2
>OTASSIUM <0.6
3ILICON Se2
3ILVER <0.006
30DIUN 0.41
STRONTIUM <0.0004
"HORIUM €0.2
ITANIUM 0.0056
ITANADIUM <0.005
LINC <0.001
7IRCONIUM <0.005
1ETHOD AAS
A\RSENIC <0.005
LEAD 0.006
SELENIUM . <0.005
"HALLIUM <0.01.
1{ERCURY <0.0002
\LPHA ACTIVITY (PCI/L) 0.77
3JETA ACTIVITY (PCI/L) <1
JRANI UM 0.003
1ADIUM (BQ/L) <0.1
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RESULTS OF 1986 K25 GROUNDWATER SANPLING
URITED NUCLEAR SITE

TOTAL METALS-RADIOACTIVITY-RADIUHA

UNIT IS MG/L - UNLESS OTHERWISE STATED

GwW=-221
TOTAL

o4,/17/86
13:00:00

ICaP
0.085

0.0042
<0.0003
0.013
<0.003
29
<0.01
<0.005

<0.004"

0. 11
<0.004
18
0.0036
<0. 01
<0. 01
<0.007
<0.2
0.6
3.2
<0.006
0.38
<0.0004
<O.2
<0.003
<0.005
0.0043
<0.005

AAS

<0.005
0.004
<0.005
<0.01

<0.0002
10.28
4.64
1. 0E-03
<0.1

GW-221
TOTAL

07/09/86

ICAP

0.32
<0.05
0.0037
3. 0E-04
0.037
<0.0063
29
0.014
<0.005
0.024
0.18
<0.004
18
0.0095
<0.01
<0.01
<0.007
0.24

1

8
<0.006
0.66
<0.0004
<0.2
0.021
<0.005
<0.001
<0.005

AAS

<0.005
0.01
<0.005
<0.01

<0.0002
<1

<2
0.005
0.014

GW-221
TOTAL

16/07/86
12:15:200

ICap

0.13
0.17
0.0078
0.0016
0.017
<0.003
29
0.031
<0.005
<0.004
0.086
<0.004
18
0.0021
<0.01
0.011
0.064
0.2
u. 1
<0.006
0.56
0.011
<0.2
0.02
<0.005
0.0017
0.019

AAS

<0.005
0.009
<0.005
<0.01

<0.0002
<1

<1
¢.007
0.28

Table 3

GW-221
TCTAL
FIELD DUZ!
10/C7 /57
12:15:0¢

ICAT

C.1¢
0.1¢
0.0077
0.0G01¢
0.C17
<0.06:
2¢
0.032
<0.0C"E
0.004¢
0.05¢
<0.00¢
Ek:
0.C02¢
<0.0°
0.01:
0.06°¢
<0. <
<0.¢
4,
<0.00¢
0.5¢
0.071
<0.:
0.0
<0.0G?
0.002¢

0.0
AR

<0. 00!
0.0
<0.00!
<G.G

<0.G0U:
<

6. 00!
<G.



RADIUM (BQ/L)
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

DISSOLVED METALS-RADIOACTIVITY-RADIUNM

UNIT IS MG/L - UNLESS OTHERWISE STATED

WELL GW=-221
DISSOLVED

DATE SAMPLED . 02/07/86
TINE SAMPLED 12:05: 00
METHOD ICAP
ALUMINUN <0.02
ANTINONY .
 BARIUM <0.001
BERYLLIUM <0.0003
BORON 0.0057
CADMIUN <0.003
CALCIUN 29
CHROMNI UM "<0.01
COBALT <0.005
COPPER <0. 00U
IRON <0.004
LITHIUM <0.004
NAGNES IOM 19
MANGANESE  <0.001
MOLYBDENUN <0.01
NICKEL - <0.01
NIOBIUM <0.007
EHOS PHOROUS <0.2
POTASSIUM <0.6
SILICON 4.3
SILVER <0.006
SODI UM 0. 41
.STRONTIUM <0.0004
THORIUM <0.2
TITANIUM <C.003
YANADIOM <0.005
ZINC <0.001
ZIRCONIUM <0.005
- METHOD AAS
ARSENIC <0.005
LEAD <0.004
SELENIUM <0.005
THALLI UM <0.01
MERCURY <0.0002
ALPHA ACTIVITY (PCI/L) .
BETA ACTIVITY (PCI/L) .
URANIUN 6.008

GR-221
DISSOLVED

0o4,17/86
13:00:00

ICap
<0.02

0.0031
<0.0003
0.012
<0.003
28
<0.01
<0.005
<0.004
'€0.004
<0.004
18
<0.001
<0.01
<0.01
<0.007
<0.2
<0.6
2.8
<0.006
0.42
<0.0004
<0.2
<0.003
<0.005
0.003
<0.005

aAS

<0.005
<0.004
<0.005

<0.01

<0.0002

1.0E-03

GW-221
DISSOLVED

07,09/86

ICAP

<0.02
<0. 05
0.0031
<0.0003
0.02
<0.003
28

<0.01

<0.005
0.016
0.0087
<0.008
17
0.0024
<0.01
<0. 01
<0.007
£0.2
0.74
3.5
<0.006
0. 46
<0.0004
<0.2
0.013
<0.005
<0.001
<0.005

AAS
<0,005
0.008

<0.005
<0.01

<0.0002

1.0E-03

GW-221
DISSOLVED

10/07/86
12: 15200

ICap

0.086
0.066
0.013
<0.0003
0.024
<0.003

29

0.016
<0.005
0.0061

0.031.

<0.004
17
0.0012
<0.01
0.021
0.017
<0.2
0.79

4
<0.006
0.59
0.011
<0.2
<0.003
<0.005
0.0018
<0.005

AAS

<0.005
<0.004
<0.005

<0.01

<0.0002
0.01

GW=-221
DISSOLVEL
FIELD DUP:
10/07 /8¢
12:15:0¢

ICAE

0.09°¢
0.06¢
0.,0042
<0. 000
0.0:
<0.0C:
26
0.01¢
<0.00°
0.008:
0.04:
<0.00¢
1°
<0.00°
<G.0°
0.0.
0.01°

- <0..:
<0.¢

4
<0.0G¢
0.59
0.0
<0..
<0.0C.
<0.0C:
0.003
<0.00!

AX.
<0.0C
<0 - OO‘

<0.00
<0.G

<0.G0U

0.0
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RESOLTS OF 1986 K25 GROUNDWATER SAMPLING

UNITED NOCLEAR SITE

*ISCELLANEOUS CONVENTIONAL AND NON~CONVENTIONAL POLLUTANTS AND RELATED PARAMETI

UNIT IS MG/L - UONLESS OTHERWISE STATED

WELL

DATE SAMPLED
TIME SAMPLED

WATER LEVEL (PT +/- GRADE)
WATER TEMP (DEG. CENT.)
DISSOLVED OXYGEN
CONDUCTIVITY (IN UMHOS/CH)
PH (IN PH UNITS)

REDOX (IN MV)

ALKALINITY (CO03)
ALKALINITY (HCO3)
TOTAL SUSPERDED SOLIDS
TCTAL KJELDAHL NITROGEN
AMMONIA - N

TURBIDITY (IN NTU)
COLIPOEM (CC/100 NLS)
FLUORIDE

PHENOLS

CHLORIDE

NITRATE NITROGEN
NITRATE

NITRITE

SOULFATE

GW-221

02/07/86
12:05:00

-85
18.7
15.2

230

7

337

MO+ 0 e

0.07
<0.001
<0.1
0.25

<1

GW-221

0u/17/86
13:60:00

-81.7
12.8
10.1

250
7.1
272

E - I S )

0.2
<0.002
1.1
0.41

-t
L ]
we

GW-221

07,709 /86

-Bu.u
22. 8
12,2

270
7.1

GWN-221

10/07/86
12:15:00

-88.7
19.8
8.2
240
8.6
252

A
(g - perey T BN N B

o.
0.009
1‘1
0.36

<1

Gk=-22

FIELD CUP:

1G/C7 /84
12:15:01

P

0.
0.02:
1.°
0. 3¢



33 .

® RESULTS OF 1986 X25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

VOLATILE ORGANIC PRIORITY AND NON-PRIORITY POLLUTANTS
ONIT IS UG/L

® WELL : Gw-221 Gw-221 GW-221 cw-221 GK=221

, FIELD DUE"

DATE SAMPLED 02,07/86 0u4/17786 07,09/86 10/07/86 10,07 /8¢

TIME SAMPLED 12:05:00 13:00:00 . 12: 15:00 12:15:00
CHLOROMETHANE

o BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE

. SETHYLENE CHLORIDE

ACETONE
CARBON DISULFIDE

L 1,1-DICHLOROETHENE
1,1-DICHELOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE

e 1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMOD ICHLOROMETHANE
1,1,2,2-TETRACHLOROETHANE
1,2-DICHLCROPROPANE

® TRANS-1,3-DICHLORCPROPENE
TRICHLOROFTHENE
CHLORODI BROMOMETHANE
1,1,2-TRICELOROETHANE
BENZENE
CIS-1, 3-DICHLOROPROPENE

o 2-CHLOROETHYLVINYL ETHER
BRCMOFORM
2-HEXANONE
4-METHYL-2-PENTANCNE
TETRACHLOPOETHENE
TOLUENE

e CELOROBENZENE

- BTHYLBENZENE

STYRENE
XILENES

e 5 0 €€ 98 8 ¥ 8 8 8 ® 6 6 6 4 & 6 O & B O P " e 6 6 ¥ O 2 0 s * s o0
® 0 ® § € 6 % ¥ 6 8 8 5 & 0 6 & 5 8 v & ¢t 0 & 8 e 0 0 & F 6 s 0 9 o
e 8 8 ¢ 8 s 0 0 8 B 0 4 U 0 8 s s B ¥ SN0 e
L ] ’ [ ] [ ] .‘ L ] L ] . L ] » * [ ] [ * L ] [ ] [ ] L] L ] L ] [ ] [ ] - . - L] L] L] - L] * [ ] » [N L]

@ & & & § % & 5 8 @ 4 & 5 B ® 8 & & ¥ 6 " B o ¥ e v O 4 & @ O v 9 s @




WELL

DATE SAMPLED
TIME SAMNPLED

2' 4-D
ENDRIN
LINDANE

METHOXYCHLOR

SILVEX

TOXAPHENE

34 .
RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

HERBICIDES AND PESTICIDES
UONIT IS UG/L

GW-221 GW-221 GW-221 GW-221 SW-221
FIELD DUPZ

02/07/86 04/17/86 07/09/86 10,07/86 10/07/5¢
12:05:00 13:00:00 . 12:15:00 12:15: 60
<1 <2 <2 <1 <1

<0.05 <0.1 <0. 1 <0.05 <C.(5
<0.01 <0.02 <0.02 <0.01 <0.G1
<0.04 <0.08 <0.08 <0.04 <0.04
<0.1 <0.2 <0.2 <0.1 <0.1

<1 <2 <2 <1 <1



WELL

DATE SAMPLED

TOTAL ORGANIC CHLORIDE
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RESULTS OF 1986 K25 GROUNDWATER SAMNPLING
UNITED NOUCLEAR SITE

LAB REPLICATES
UNIT IS UG/L FOR TOX - NG/L FPOR TOC

GW-221 GW-221 GW-221 GW-221

02/07,86 0u4/17/86 07,/09/86 10/67/86

TIME SAMPLED 12:05:00 13:00:00 . 12:15:00
CONDUCTIVITY (IN UMHOS/CN) 253 257 270 278
280 266 272 278

286 266 273 278

287 266 273 278

PH (IN PH ONITS) 7.6 7.4 7.8 7.8
7.5 7.4 7.7 7.8

7.5 7.4 7.7 7.8

7.5 7.4 7.7 7.8

TOTAL ORGANIC CARBON 15 39 38 47
13 38 37 42

13 39 37 47

20 39 37 84

1 <5 9 17
1 <5 10 <10
1 <5 9 39
1 <5 10 <10

GW=221
FIELD DUr:
10/07 /8¢
122 15:06(

<1
<1
<1
<1
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING

UNITED NUCLEAR SITE

TOTAL METALS-RADIOACTIVITY-RADIUM
UNIT IS MG/L - UNLESS OTHERWISE STATED

WELL

DATE SAMPLED
TIME SAMPLED

METHOD

ALOMINUM
ANTIMONY
BARIUM
BERYLLIUM
BORON
CADMIUM
CALCIUM
‘CHRONIUM
COBALT
COPPEE
IRON
LITHIOM
MAGNESIUMNM
MANGANESE
MOLYBDENUM
NICKEL
NIOBIUM
PHOSPHORQUS
POTASSIUM
SILICON
SILVER
SODIUM
STRONTIUN
THORI UM
TITANIUNM
VANADIUNM
ZINC
ZIRCONIUN

METHOD

ARSENIC
LEAD
SELENIUHN
THALLIUNM

MERCURY

ALPHA ACTIVITY {PCI/L1)
BETA ACTIVITY (PCI/L)
URANIUN

RADIUN (BQ/L)

1090
TOTAL

02/13/86
15:15:00

ICAP
31

0.14
0.0023
0.07
<0.003
53
0.019
0.022
0.043
46
-0.03
36

1.8
<0.01
0.049
<0.007
0.61
6.5

32
<0.006
7. 3
0.0013
<0. 2
0.31
0.084
0.33
0.022

AAS

<0.005
0.112
<0.005
<0.01

6.0E-04
54

31
0.002
<0. 1

1090
TOTAL

04/17/86
16:38:00

ICAP
<0.02

0.021
<0.0003
0.017
<0.003
50
<0.01
<0.005
- <0.004
0.085
<0.004
33
0.0088
<0.01
<0.01
<0.007
<0. 2
<0. 6
3.7
<0.006
11
<0.0004
<0. 2
<0.003
<0.005
0.012
<0.005

AAS

<0.005
0.004
<0.005
<0.01

<0.0002
51.93
27.16
0.002
<0. 1

1090
TOTAL

07,10/86
13:00:00

ICAP

<0.02
<0.05
0.02
3.0E-04
0.025

- <0.003
50

<0. 01
<0,005
<0.004
0.024
<0,004
32
0.008
<0.01
<0.01
<0.007
<0.2
0.89

4
<0.006
10
<0.0004
<0.2
6.014
<0.005
<0.001
<0.005

AAS

<0.005
0.006
<0.005
<0.01

<0.0002
<1

<2
1.0E-03
0.036

Table 4

1030
TOTAL

10/07 /86
16:00:00

ICAP

0.14
<0.05
0.02
<0.00GC3
0.031
<0.003
46
0.014
<0. 0G5
<0.004
.16
<0.004
29
0.00385
<0.01
.02
0.022
<0.2
<0.6
4.3
<0.00¢6
7.9
0.021
<0.2
<0.0G3
<0.005
0.0044
<0. 005

AAS

<0. 005
0.008
<0.005
<0.01

<0.0062
<1

1

0.015
<0.1



WELL 1090
DISSGLVED
DATE SAMPLED 02/13/86
TINME SANPLED 15:15: 00
METHOD ICAP
ALOMINDN <0.02
ANTINONY .
BARIOM 0.026
BERYLLIUN <0.0003
BORON 0.03
CADNIUN <0.003
CALCIUNM 48
CHROMIUM <0.01
COBALT <0.005
COPP ER <0.004
IRON 0.034
LITHIUNM <0.004
MAGNESIUNM 30
MANGANESE 0.013
MOLYBDENUNM <0.01
NICKEL <0.01
NIOBIUM - <0.007
EHOSPHOROUS <0.2
POTASSIDM <C.6
SILICON 3.8
SILVER <0.006
SODI UY 7.2
STRONTIUM <0.0004
THORIOM <0.2
TITANIUM <0.003
VANADIUM <0.005
ZINC <0.001
ZIRCONIDN <0.005
METHOD AAS
ARSENIC <0.005
LEAD <0.004
SELENIUX <0.005
THALLIUN <0.01
MERCUORY <0.0002
ALPHA ACTIVITY (PCI/L) .
BETA ACTIVITY (PCI/L) .
URANIUNM 0.004

RADIUM (BQ/L)
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BRESULTS OF 1986 K25 GROUNDWATER SAMNPLING
ONITED RUCLEAR SITE

DISSOLVED METALS-RADICACTIVITY-RADIUNM
UNIT IS MG/L - UNLESS OTHERWISE STATED

1050
DISSOLVED

04,17/86
16:38:00

ICAP
<0.02

0.02
<0.0003
0.018
<0.003
51
<0.01
<0.005
<0.004
<0.004
<0.004
34
<0.001
<0.01
<0.01
<0.007
<0.2
<0.6
3.5
<0.006
12
<0.0004%
<0.2
<0.003
<0.005
0.0085
<0.005

AAS

<0.005
0.004
<0.005
<0.01

<0.0002

<0.001

1090
DISSOLVED

07/10/86
13:00:00

ICAP

<0.02
<0.05
0.02
<0.0003
0.02
<0.003
50
<0.01

€0.005

<0.004
0.013
<0.004
33
0.003
<0.01
<0.01
<0.007
<0. 2
06.89

i
<0.006
o n
<0.0004
<0.2
0.0089
<0.005
<0.001
<0.005

AAS

<0.005
0. 005
<0.005
<0.01

<0.0002

1. 0E-03

1050
DISSOLVED

10/07/86
16: 00:00

ICar

0.067
<0.0S
0.02
<0.0003
0.034
<0.003
47
0.017
<C0.005
<0.004
0.028
<0.004
29
0.0033
<0.G1
0.015
0.0099
<0.2
<0.6
4.2
<0.0¢C¢
8
0.022
<0.2
<0.0G3
<0.065
0.0031
<0.005

RAS

<0.0C5
0.007
<0.005
<0.01

<0.0002

-

0.0C8
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BfSULTS OF 1986 K25 GROUNDWATER SAMPLIKG

UNIT IS MG/L -

WELL

DATE SAMPLED
TIME SAMPLED

WATER LEVEL (FT +/- GRADE)
WATER TEMP (DEG. CENT.)
DISSOLVED OXYGEN
CONDUCTIVITY {(IN UMHOS/CHM)
PH (IN PH UNITS)

REDOX (IN HMV)

ALKALINITY (CO03)
ALKALINITY (HCO3)
TOTAL SUSPENDED SOLIDS
TOTAL KJELDAHL NITROGEN
AMMONIA - N

TURBIDITY (IN NTU)
COLIFORM (CC/100 HLS)
FLUORIDE :

PHENOLS

CHLORIDE

NITRATE NITROGEN
NITRATE

NITRITE

SULFATE

1090

02/13/86
15:15:00

-57
11
7
490
7.2
366

UNITED NUCLEAR SITE

1090

cu/17/86
16:38:00

-56
11.3
8.6
510
7.6
344

1090

07,10/86
13:00:00

-60

19
6.8
520
7.8
266

“ISCELLANEOUS CONVENTIONAL AND NON-CONVENTIONAL POLLUTANTS AND RELATED PAPANET
UNLESS OTHERWISE STATED

10246

10/07 /86
16: 00:CC

-62.6
20.1
4.7
370
7.2
278



’ 39
o RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

VOLATILE ORGANIC PRIORITY AND NON-PRIORITY POLLUTANTS
gNIT IS UG/L

® WELL 1090 1090 1090 1090

DATE SAMPLED 02/13/86 04/17/86 07/10/86 16/07/86
TINE SAMPLED 15:15:00  16:38:00 13:00: 00 16200200

CHLOROMETHANE

® BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE
CARBON DISULFIDE

® 1,1-DICHLOROETHENE
1, - DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CHLOROPORN
1,2-DICHLOROETHANE
2-BUTANONE

@ 1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE
BROMODICHLOROMETHANE
1,1,2,2-TETRACHLOROETHANE
1,2- DICHLOROPROPANE

® TRANS-1,3-DICHLORCPROPENE
TRICHLOROETHENE
CHLORODIBROMOMETHANE
1,1, 2-TRICHLOROETHANE
BENZENE
CIS-1,3-DICHLOROPROPENE

® 2-CHLOROETHYLVINYL ETHER
BROMOFORN
2-HEXANONE
4-METHYL-2-PENTANONE
TETR ACHLOROETHENE
TOLU ENE

@ CHLOROBENZENE

- BTHYLBENZENE

STYRENE
XYLENES

e o & 8 8 w 8 8 0 % 4 8 € 8 & e & 6 & T U G S 0 S s e 2 s e s 0 o0 0
e & 8 & 8 € € € 6 8 & 8 0 @ 8 8 6 2 & 3 0 S O 4 ek 0 s 0 e
[ ] [ ] L] L ] L ] L ] [ ] L ] [ ] [ ] L] * L] [ ] * [ ] ® * L] . » [ ) L[] L[] L ] * . L] . [ ] L ] L] L] L *
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

WELL

DATE SAMPLED
TIME SAMPLED

2,4-D

ENDRIN
LINDARE
METHOX YCHLOR
SILVEX
TOXAPHENE

HERBICIDES AND PESTICIDES

1090

02/13/86
15:15:00

<1
<0.05
<0.01
<0.04
<0.1
<1

UNIT IS UG/L

1090

04/17/86
16:38:00

<2
<0.02
<0.08
<0.2
<2

1090

07/10/86
13:00:00

<2
<0.1
<0.02
<0.08
<0.2
<2

1090

10/07/86
16:00:00

<1
<0.05
<0.01
<0.04
<°.1
<1
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RESULTS OF 1986 K25 GROUNDWATER SANMPLING
‘ UNITED NUCLEAR SITE

LAB REPLICATES
UNIT IS UG/L POR TOX - MG/L FOR TOC

WELL 1090 1090 1090 1030
DATE SAMPLED . 02/13/86  04/17/86  07/10/86  10/07/86
TIME SAMPLED 15:15:00  16:38:00  13:00:00  16:00:00
CONDUCTIVITY (IN UNHOS/CM) 493 534 517 4856
507 555 518 489

509 557 518 489

510 558 518 490

PH (IN PH UNITS) 7.5 7.2 7.4 7.7
7.5 7.2 7.4 7.7

7.6 ' 7.2 7.4 7.7

7.6 7.2 7.4 7.7

TOTAL ORGANIC CARBON 15 76 61 72
13 58 60 73

11 66 60 77

10 10 58 78

TOTAL ORGANIC CHLORIDE 1. 17 44 10 <1¢
1.16 44 11 <10

1.16 97 11 <10

1.22 148 12 <10



RESULTS OF 1986 K25 GROUNDWATER SAMPLING

42

UNITED NUCLEAR SITE

TOTAL METALS-RADIOCACTIVITY-RADIUM

UNIT IS MG/L - UNLESS OTHERWISE STATED

{ELL 1091
TOTAL

JATE SAMPLED 02/19/86
TIME SAMPLED 10:50:00
{ETHOD ICAP
\LOMINUM <0.02
A NTINON Y .
3ARIUM 0.0035
3JERYLLIOUN <0.0003
30RON 0.017
ZADNIOUN <0.003
SALCION 26
>BROMIUM <0.01
ZOBALT <0.005
>OPPER <0.004
IRON 0.016
>ITHIUM <0.004
1AGNESIUM 12
{ANGANESE <0.001
1CLYBDE NUN <0.01
1ICKEL <0.01
{IOBIUM <0.007
2BOSPHOROUS <0.2
>0TASSION 3.2
3ILICON 4
3ILVER <0.006
30DI0M 1.4
31RONTI UM 0.031
THORIUN <0.2
CITANIUM <0.003
TANADIUM <0.005
1INC 0.0047
7IRCONIUM <0.005
{ETHOD AAS
\RSENIC <0.005
LEAD <0.004
SELENION . 0.006
"BALLIUN <0.01
{ ERCURY <0.0002
\LPHA ACTIVITY (PCI/L) 7.6
3JETA ACTIVITY (PCI/L) 10.6
JRANI UM <0.001
RADIUM (BQ/L) <0.1

1091
TOTAL

Q4 /17/86
12:46:00

ICAP
<0.02

0.0031
"<0.0003
0.026
<0.003
23

<0.01
<0.005

<0.004 "

0.013
<0.004
12
<C.00G1

<0.01.

<0.01
<0.007
<0.2
3.2
4.3
<0.006
1.7
0.034
<0.2
<0.003
<0.005
0.0021
<0.005

AAS

<0.005
<0.004
<0.005
<0. 01

<0.0002
0.51
3.06
1.0E-03
' <0.1

1091
TOTAL

07/7311/86
11:00:00

ICAP

18
<0.05
0.1
0.002
0.012
0.0042
230
0.031
0.031
0.03
25
0.022
29

1.4
<0.01
0.044
<0.007
0.37
7.6

22
<0.006
2.2
0.16
<0.2
0.26
0.046
0.23
0.018

AAS

<0.005
0.016
<0.005
<0.01

3. 0E-04
8.5

12
0.004
0.13

Table 5
1091 103
TOTAL TOTA:
FIELD DUPE
07,11/86 10/06 /5
. 11:00:00 14:00:0¢
ICAP IcCal
0. 14 0.4
<0.05 <0.0:
0.0038 0.00¢"
4,.0E-04 <0.000.
0.019 .01
<0.003 <0.00C.
19 24
<0.01 <0.0
<0.005 <G . 00!
<0.004 0.05!
0.049 0.2
0.0042 <0.00:
9.9 1
<0.001 0. 01
<0.01 0.0
<0. 01 <0.0C
<0.,007 0.02
<0.2 <0.
4,5 ;
4.6 4,
<0.006 <0.00
2.1
0.029 0.06
<0.2 - <0,
0,017 <0.00
<0.005 <0.00
<0.001 0.007
0.0093 <0.00
AAS Ax
£0.005 <C.0C
0.015 0.0
<0.005 <0.00
<0.01 <(.G
<0.0002 <0.G00
4.6 <
3.6
1.0E-03 0.00¢
0.0055 <.



RADIUM (BQ/L)
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RESULTS OF 1986 K25 GROUNDWATIER SAMPLING
UNITED NUCLEAR SITE

DISSOLVED METALS-RADIOACTIVITY-RADION

UNIT IS MG/L - UNLESS OTHERWISE STATED

WELL 1091

DISSOLVED
DATE SAMPLED 02/19/86
TINE SAMPLED 10:50: 00
METHOD ICAP
ALUMINUN <0.02
ANTIMONY .
BARIUM 0.0036
BERYLLIUM <0.0003
BORON 0.019
CADMIUM <0.003
CALCIUM 26
CHROMIUX <0.01
COBALT <6.005
COPPER <0. 004
IRON 0.046
LITHIOM <0.004
MAGNES IUX 13
MANGANESE <0.001
MOLYBD ENUN <6.01
NICKEL <0.01
NIOBIUM <0.007
EHOSPHOROUS <0.2
POTASSIUM 3.8
SILICON 3.3
SILVER <0.006
SODIUM 1.5
STRONTIOM 0.032
THORIU N <G.2
TITANIUM <0.003
VANADI UM <0.005
ZINC 0.0055
ZIRCONIUN <0.005
‘METHOD ARS
ARSENIC <0.005
LEAD <0.004
SELENIUM <0.005
THALLIUN <0.01
MERCURY <0.0002
ALPHA ACTIVITY (PCI/L) .
BETA ACTIVITY (PCI/L) .
ORANIUNM 0.003

1091
DISSOLVED

04/17/86
12:46:00

ICAP
<0.02

0.0029
<0.0003
0.0078
<0.003
- 23
<0.01
<0.005
<6.004
1 <0.004
<0.004
12
<0.001
<0.01
<0.01
<0.007
<0.2
3.1
3.9
<0.006
1.“
0.033
<o. 2
<0.003
<0.005
0.0025
<0.005

AAS

<0.005
<0.004
<0.005

<0.01

<0.0002

0.002

1091
DISSOLVED

07/11/86
11:00: 00

ICaAP

0.57
<0.05
0.005

5.0E-04
0.017
<0.003
19
<0.01
<0.005
£0.004

0.38

0.0045
9.6
0.014
<0.01
<0. 01
<0.007
<0.2
5.1
5.3
<0.006
2.2

0.03

<0.2
0.021

<0.005
<0.001
0.0076

AAS

<0.005
0.013
<0.005
<0.01

<0.0002

<06.001

. 1091
DISSOLVED
FIELD DOUPE
07,11/86
11:00:00

ICAP

0.047
<0.05
0.0033
5.0E-04
0.016
<0.003
19

<0. 01
<0.005
<0.004
0.0069
0.0041
9.7
<0.001
<0.01
<0.01
<0.007
<0.2

4.5

u.s
<0.006
2.1
0.028
<o.2
0.0093
<0.005
<0.001
<0.005

AAS

<0.005
0.015
<0.005
<0.01

<0.6002

0.002

1091
DISSOLVED

108/06 /8¢
14: 00200

ICAF

0.1
<0.05
0.00583
<0.0003
0.025
<G.003
25
<0.01
<0.60¢S
C.047
0.C61
<0.004
14
0.002°
<0.01
<0.01
0.022
<0. 2
3.5
4.1
<0.0C6
1.9
0.05¢
<0.2
<G.003
<0.0C¢
0.0077
<0.005

AAS
<0.0CE
<0.004

<0.00¢
<0.C1

<0, 0062
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RESULTS OF 1986 K25 GROUNDWATER SAHMPLING

UNITED NUCLEAR SITE

MISCELLANEOUS CONVENTIONAL AND NON-CONVERTIONAL POLLUTANTS AND RELATED PARARETE
UNIT IS MG/L - UNLESS OTHERWISE STATED

® WELL 1091 1091 1091 1091 1091
o FIELD DUPE

DATE SAMPLED 02/19/86 0Qu4s17/86 07/11/86 07/11/86 10/06/5¢
TIME SAMPLED 10:50:00 12:46:00 11:00:00 11200300 t4:CC:0C
WATER LEVEL (FT +/- GRADE) -95 -93 -95.5 . -GS
WATER TEMP (DEG. CENT.) 12.4 12.1 22.8 . 1€
LISSOLVED OXYGEN 9.4 8 . . 9, :
CONDUCTIVITY (IN DMHOS/CHM) 200 190 240 . 21¢
"PH (IN PH UNITS) 7.1 8.2 8.4 . g,
BREDOX (IN MV) 310 312 280 . 38¢
ALKALINITY (CO3) . . . . }
ALRALINITY {HCO3) . . . . .
TOTAL SUSPENDED SOLIDS . . . . .
TOTAL KJELDAHL NITROGEN . . . . .
AHHONIA - N . . . * ™ F
TURBIDITY (IN NTUD) 1 1.5 5 4 <
COLIPORF (CC,/100 MLS) N N N N !
FLUORIDE 0.026 0.1 0.1 0.1 <0.
PHENOLS 0.002 0.003 0.002 0.008 0.00:
CHLORIDE <1 1.1 1 1 <
NITRATE NITROGEN 0.41 0.41 06.33 0.29 . 2¢
NITRATE . . . . .
NITRITE . . . . .
SULFATE 1.8 1.2 1.5 1.5 1.
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING
UNITED NUCLEAR SITE

VOLATILE ORGANIC PRIORITY ARD NON-PRIORITY POLLUTANTS
UNIT IS UG/L

WELL

DATE SAMPLED
TIME SAMPLED

CHLOROMETHANE
BROMOMETHANE

VINYL CHLORIDE
CHLOROETHANE

.METHYLENE CHLORIDE
ACETONE

CARBON DISULFIDE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
TRANS-1,2-DICHLOROETHENE
CBLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE

1,1, 1-TRICHLOROETHANE
CARBON TETRACHLORIDE
VINYL ACETATE

BROMOD ICHLOROMETHANE
1,1,2,2-TETRACHLOROETHANE
1,2-DICHELOROPROPANE
TRANS-1,3-DICHLOROPKOPENE
TRICHLOROETHENE-
CHLORODIBROMOMETHANE
1,1,2-TRICHLOROETHANE
BENZENE
CIS-1,3-DICHLOROPROPENE
2-CHLOROETHYLVINYL RBTHER
BRCMOFORM

2-HEXANONE
4-METHYL-2-PENTANONE
TETRACHLOROETHENE
TOLUENE

CHLOROBENZENE
‘ETHYLBENZENE

STYRENE

XYLENES

1091

02/15/86
10:50:00

1091

04,s17/86
12:46:00

1091

07/11/86
11:00: 00

® 8 8 8 0 ¢ 9 6 & & 0 5 & 9 5 0 8 98 T O 6 8 B B 8 6 B 6 B B 2 8 8 o

1091

PIELD DUPE
07,/11/86
11:00:00

¢ 6 6 6 ¢ & ¢ ¥ " ¢ * 9 B B K ¢ 9 8 " 0 O 6 & & € O & B B 0o % 8 0 b

1091

10/06 /86
14:60:CC

¢ 9 = 8 8 e B 4 ¢ & B a2 & 06 & * & 9 B & ¢ @ F + N P & B W * & & © ® »




WELL

DATE
TINE

2,4-D
ENDRI

SAMPLED
SAMPLED

N

LINDANE

METHO

XYCHLOR

SILVEX
TOXAPHENE
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING

1091

 02/19/86

10:50:00

<1
<0.05
<0.01
<0.04
<0.1
<1

UNITED NUCLEAR SITE

HERBICIDES AND PESTICIDES

UNIT IS UG/L

1091

04/17/86
12:46:00

<2
<0.1
<0.02
<0.08
<0.2
<2

1091

07/11/86
11:00:060

<2
<0.1
<0.02
<0.08
<2

1091

FIELD DUPE

07/11/86
11:00:00

<2
<0.1
<0.02
<0.08
<0.2
<2

1091

10/06/56
14:00:00

<1
<0.05
<0.02
<0.04
. <0.1
<1
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RESULTS OF 1986 K25 GROUNDWATER SAMPLING

UNITED NUCLEAR SITE

LAB REPLICATES
UNIT IS UG/L FOR TOX - MG/L FOR TOC

WELL 1091 1091 1091 1091 1031
FIELD DUPE

DATE SAMPLED 02/19/86 0Quz17/86 07/11/86 07/11/,86 10/0€/5¢

TIME SAMPLED 10:50:00 12:4846:00 11:00:00 11200200 14:006:0

CONDUCTIVITY (IN UMHOS/CM) 251 . 214 172 180 25¢

254 220 179 180 252

254 221 178 181 252

254 223 176 183 252

PH (IN PH UNITS) 7.7 7.9 8.6 8.5 7.¢

7.7 7.9 8.6 8.5 7.5

7.7 7.9 8.6 8.5 7.8

7.8 7.9 : 8.6 8.6 7.4

TOTAL ORGANIC CARBON 15 3¢ 26 24 38

15 28 24 22 3¢

13 29 24 23 34

. 24 22 24 37

TOTAL ORGANIC CHLORIDE 40 75 11 10 <1C

40 31 11 11 <1¢

48 60 12 11 <1C

46 70 10 11 7S
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APPENDIX 2
WATER QUALITY GRAPHS BY CONSTITUENT FOR CY 1986
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FIGURE 8

UNITED NUCLEAR SITE

1355 GRGUNGWARTER DATA
TCTAL ARSENIC (MG/L)

RFFRCXIMSTICN TG LGOS FLGOT

UPGRAD

NGRAGIENT -

IENT: iG3G

ALL CTHER WELLS

49

MAX. CON 5 MG/L - MSX. DETECTIGN LIMIT: 5.005 MG/L
G.4 4
0.64 4
.004 4 - B B
l L) L] T L] ' L] 14 L] 1] ' T T L} { i l ¥ i ‘r
12731/56% C4/G2/95% §7/01/85 03/30/55 12731785
, DATE SAMPLED
ID A=At GW-2073 B8—8B—8B 5KW-205 e—e—€ GHW-221

8-89 1090

8-5-b 1091
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FIGURE 9 : 50

UNITED NUCLEAR SITE

1955 GRGUNGWATER DATA
TOTAL BARIUM (MG/L)

APFROXIMATICN TG LGE FLST
UPGRABIENT: 1030
COWNSRACIENT: ALL GTHER WELLS
MAX. CONC. LIMIT: 1 MG/L

S 4
G.5 4
G.05 -
G.G05 4
5.0E-G4 -
' L] T L] ¥ L I ¥ L LS L3 L3 ‘ L ¥ T T Ly ' L T L] ¥ L] I
12/31/85 C4/C2/56 G7/G1/58 G3/3G/85 12/31/85
DATE SAMFLED
ID A—A—A GW-203 888 GW-205 e——€ GW-221

B-2-38 1090 bbb 103}




Cr—ZOIDO

FIGURE 10 ' 51

UNITED NUCLEAR SITE

1356 GRGUNDWATER DATAH
TGTAL CASCMIUM (MG/L)

AFFRGXIMSTICON TG LSEZ PLGT
JPGRAGIENT: 1535
DOWNSRADIENT: ALL GTHER WELLS
MAX. CONC. LIMIT- G.Gi MG/L - MAX. DETECTION LIMIT: G.003 MG/L

Q

o)

o

b
|

BB P
4.0E-04 -
" LS L L L3 ¥ ¥ L4 ¥ L LS [ L) ¥ 14 1 L] l ¥ Ll + [
12/31/55 64/02/55 G7/Gi/55 G3/35/96 12/31/55
NSTE SAMFLED

ID A—A—A GW-203 B—-B-8 GW-205 e—€—€ GW-221
&-a8 1090 8- 1031 - -
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FIGURE 11

- UNITED NUCLEAR SITE

1355 GROUNDWARTER DATA
TGTAL CHRGMILM (MG/L)

APFRGXIMSTICGN TG LGS FLOT S
JPGRAGTENT: 1090

52

DOWNGRAGIENT-  ALL OTHER WELLS
MaxX. CONC. LIMIT: G.05 MG/L - MAX. DETECTICN LIMIT: G.0i MG/L
5.3 4
G.53 A
-8
#—D
.GG3 A
' L} ¥ L T L4 l ¥ T ¥ LS 1 l g L} ¥ L3 { J L] iLd L] ]
12731/5% C4/G2/55 G7/G1/55 G3/3G/5% 12/31/56
DATE SAMFPLED
10 A—A—A GH-203 B-B—B GW-205 e—E—€ GW-2

e-843 1030 8-b-b 1091



® FIGURE 12

UNITED NUCLEAR SITE

1965 GROUNDWATER DATA
TCTAL LERD (MG/L)

53

®
RFFRGXIMATION TG LGS FLOT
UFGRADIENT: 109G
DOWNSRAGIENT:  ALL OTHER WELLS
MAX. COGNC. LIMIT: G.05 MG/L - M9X. DETECTION LIMIT: G.065 MG/L
¢ 26 -
[ ]
2.
®
°
L
£ G.2 -
5
@
&l
. 1
6.62 4
o
Py 5.562 -
r ¥ ¥ L} T T l L] L) L] Ll L] l 14 L) I ¥ T ‘ L) ¥ T L] 1 4 [
12/31/85 64/G2/55 67/Gi/55 63/36/85 12/31/56
GATE SAMPLED
1D A—A—h GH-203 8-B—B GH-205 6—6—6 GH-221

® -8 1090 - BB 15391




FIGURE 13

UNITED NUCLEAR SITE

1856 GRGUNGWARTER DATA
TCTAL MERCURY (MG/L)

%4

® .
RPFROXIMATICN TG LGG FLOT
UFGRADIENT: 1030
DOWNGRADIENT: ALL STHER WELLS
MSX. CONC., LIMIT: G.0G2 MG/L - MSX. DETECTICN LIMIT: G.00GC2 MS/L
¢ <S.1 -
o
L ]
G.01 4
@
M
g
R
c
T,
R
® Y
1.0E-03 A
o
_..Q\
. N
BB p/i\n
() 1.CE-G4 - .
‘ L) 1 L3 1 ¥ T L] L) T L L] l L] L L) 1 L) [ 1] Ld ¥ 3 T T
12/31/8% G4/G2/55 C7/Gi/85 £3/35/56 12/3i/55
DATE SAMFLED

® 1D A—A—A GW-203 B85 GW-205 e—&—€ GW-221
&-2-3 1090 -5 1091
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FIGURE 14

55

UNITED NUCLEAR SITE

1356 GRCUNDWATER DATA
TCTAL SELENICM (MG/L)

- UFGRACGIENT: 1030

DOWNGRADIENT: ALL CTHER WELLS
M3X. CONC. LIMIT: G.G1 MG/L - MAX. GETECTICN LIMIT: G.G0GS5 MG/L

6.Gi5
4
5.614 4
9.5i2 1
G.Ci
6.508 4
G.555 -
R —n B
5.654 4
] L] L) L) L} L3 l ¥ L} L] T ¥ I 1 4 T L) 1 1 ] LS 1 ¥ T L ’
12/31/55 04/G2/55 G7/Gi/85 63/3G/86 12/31/58
DATE SAMPLED
10 A—AA GW-203 B—B—8 GW-205 6—6—C GW-221

a-8-8 10390 bbb 103l
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FIGURE 15

UNITED NUCLEAR SITE

1955 GROUNGWATER GATA
TCTAL SILVER (MG/L)

AFFRGXIMSTICN TG LSG FLGT
UFGRAGIENT: 1630
4 OOWNGRAROIENT: ALL OTHER WELLS
MSX. CONC. LIMIT: G.05 MG/L - MAX. CETECTICN LIMIT: G.0G8 MG/

56

6.5 4
G.G5
G.0G5 - Bas B B B
‘ 1 L) 1 L A] ] T T L] ¥ L4 ' ¥ 1] 1 L Ll l T T 1 l
12/31/85 G4/02/55 67/G1/55 63/36/86 12/31/585
NATE SAMFLED
15 A—A—A GW-203 B—B—8 GW-205 6e—€ GH-221

&-2-0 1090 bbb 13091
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FIGURE 16 57

UNITED NUCLEAR SITE

13955 GRGUNCWATER DATA
FLUCRIDE (MG/L)

®
AFPRCXIMATICN TG LGS PLGT
UFPGRADTIENT- 1630
GOWNGRADIENT: ALL GTHER WELLS
MSX. CONC. LIMIT: 1.3 MG/L - M8X. DETECTION LIMIT: G.11 MG/L
® 10 A
®
®
1+
° F
L
U
H
R
!
° 2
[
o
® G.01 A
l T L] 1 LE L} l T & L] ¥ L] [ L T L] 1 g T l ¥ ¥ L) 1 1 l
12731785 047027558 G7/G1/99 $3/736/55 12/731/85
‘ DATE SAMFLED
10 A—A—A GW-203 B—B-8 GW-205 &€ Gh-221

o o-5-8 10399 -8 1091




FIGURE 17
58
Y ]
UNITED NUCLEAR SITE
1955 GROUNDWARTER DATA
° NITRATE-N (MG/L}
RFPRGXIMATIGN TG LGS FLGT
UPGSRADIENT: (G3G :
DOWNSRADIENT*  ALL OThER WELLS
MSX. CONC. LIMIT- iG MG/L - M8X. DETECTIGN LIMIT: 0.5 MG/L
o 20
o
@
N 2 - O RN
é’ -
E g
N
I
. g A A ‘rA'\
g A— -
g a
N G.2 - G
8 B
@
® G.02 - _
I ¥ T T T , L] 1 4 1] + L] l T ¥ L] 14 1 l T L) ¥ 14 LB ]
12731785 G4/G2/55 G7/G1/55 09/3G/88 12/31/55
GATE SAMFLED
ID  A—A—A BW-203 B—88 GW-2C5 &6 GW-221
@ 8-8-0 1090 p—b-B 1091 :
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FIGURE 18 59

UNITED NUCLEAR SITE

1985 GROUNDWARTER DATA
GRGSS ALPHA (PCI/L)

ARFPRGXIMATICN TG LGG PLOT
JPGRADIENT: 1630

DCWNGRADIENT: ALL OTHER WELLS
MSX. CONC. LIMIT: 15 FCI/L - M8X. DETECTICN LIMIT: 3 FCI/L
400 4
40 B R = R R Bt
8.
4-
]
G.4 4
G.04 4
+ 1] L8 I T L L] L] T l T L) ¥ ¥ T l L ¥ T l
12/31/55 54/G2/986 §7/G1/5% G3/35/89 127731
NRTE SAMPLED
ID Aty GH-203 B—B-8 GW-205 e+ GW-221

bbb 1081

o ]
s
-9 1090



FIGURE 19
60
H (]
UNITED NUCLEAR SITE
19586 GROUNGWARTER DSTH
° GRGSS BETAR (PCI/L)
AFPROXIMSTICN TG LGG PLCT
UFSRAGIENT: 103G
DCWNGRAGIENT:  ALL OTHER WELLS
MAX. CONC. LIMIT: SC PCI/L - MAX. DETECTIGON LIMIT: 7 PCI/L
¢ AGS 4
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e
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B
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) T
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®
o
| 6.5 - ' , .
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DATE SAMFLED
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g-2-43 1090 b 10391




FIGURE 20 61

UNITED NUCLEAR SITE

1956 GRGUNGCWARTER DATA
RAGIUM (BG/L)

o
ARPFRGXIMSTICN TG LGS FLGT
UPSRADIENT. 1030
DOWNGRADIENT: ALL OTHER WELLS
MSX. CONC. LIMIT: G.15%5 BG/L - M8X. DETECTICN LIMIT: G.1 BG/L
e
1 .
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1
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12731/55 04/G2/85 G7/G1/85 G3/3G/85 12731755
NDSTE SAMFLED
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&-9--3 1090 p—b—b 1069] :




FIGURE 21
62
H )
UNITED NUCLEAR SITE
1956 GROUNDWATER DATA
° COLIFCRM (CC/1G5 ML)
UFGRAGIENT: iG35
DOWNGRAGIENT:  ALL CThER WELLS
MaX. CONC. LIMIT: i CC/IGC ML
o .
25 A
® T
c
T
E 26
P
® L
A
T
E
C -
s i5 -
¢ Y
N
T
(
C
@ g
E 16 -
N .
I
E
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ORTE SAMPLED
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FIGURE 22

UNITED NUCLEAR SITE

1355 GRCUNDWATER DATA
ChLORIGE (MG/L)

AFFRCXIMATICN TG LGCG FLOT
UPGRADIENT: 109G
DOWNGRAGIENT: ALL GTHER WELLS
RECOM. MAX. CONC. LIMIT: 250 MG/L - MAX. CETECTICN LIMIT: I MG/L

63

360 4
3G A ATl .
a ‘ I
3
T
G.3 1
G.G3 4
I 1 L] LS L] Ll ' ¥ 1] ¥ T L] I 1 L ¥ L4 T l L) L) ¥ L i ‘
12731785 GC4/02/55 G7/Gi/88 03/730/58 12731765
DATE SAMFLED
10 A—A—A SW-207 B8 GW-205 &—€—€ GH-221
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FIGURE 23

UNITED NUCLEAR SITE

1386 GROUNGWATER DATA
TCTAL IRCN (MG/L}

AFPFRCXIMATICN TC LGE PLOT
UFGRAGIENT: 1030
DOWNGRAGIENT:  ALL STHER WELLS

64

RECOM. MAX. CONC. LIMIT: G.3 MG/L - MAX. DETECTICN LIMIT: G.G004 MG/L

350 -

G.35 4

T Y T T T Y 1 T T T T T T T T T T

l L] ¥ ) L] v I

12731785 C4/02/55 G7/Gi/85 093/3G/86 12731756

ODRTE SAMPLED
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FIGURE 24

UNITED NUCLEAR SITE

1355 GROUNDWATER CATA
TCTAL MANGANESE (MG/L)

AFFRGXIMATICN TC LOG FLOT
CPGRAGIENT: 1G3G
DOWNGRADIENT:  ALL COThER WELLS
RECCM. MAX. CONC. LIMIT: G.0S5 MG/L - MAX. GETECTICN LIMIT: G.0GI MG/L
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FIGURE 25

66
{
UNITED NUCLEAR SITE
1955 GRCUNDWARTER OARTA
FY (FH UNITS)
UPGRAGIENT: 1030
DOWNGRADIENT: ALL CThER WELLS
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FIGURE 26 67

UNITED NUCLEAR SITE

1356 GROUNGWATER 0ATA
PHENGLS fMG/L)

. .
AFPRGXIMATION TC LGG FLOT
UFGRAGIENT: 1030
DOWNGRAGIENT: ALL GTHER WELLS
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FIGURE 27

UNITED NUCLEAR SITE

1355 GROUNDWATER DATA
TGTAL SCOIUM (MG/L)

68

AFPRCXIMATIGN TC LOG PLOT
UPSRAGIENT: iG3C
DOWNGRAGIENT: ALL CThER WELLS
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FIGURE 28 69

UNITED NUCLEAR SITE

1955 GRGUNDWARTER DOARTA
SULFATE (MG/L)
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FIGURE 29 70
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FIGURE 30 71
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FIGURE 31
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1956 GROUNDWATER DATA
TOTAL GRGANIC HALOGEN (US/L)
APPRGXIMATION TG LOG FLOT
UPGRADIENT® 109G
DOWNSRADIENT: ALL GTHER WELLS
10605 A
160G A
156 -
10
]
G
' L) L) ¥ T 14 ' ¥ 1 L] { Li ' ¥ ¥ L) ot T l 1 ¥ T T ¥ ‘
12/31/85 04/62/85 07/Gi/85 03/36/56 12/31/85
DATE SAMPLED
0 AAA GW-203 B85 5H-205 66 GH-221

&-s3 1090 bbb 10631



APPENDIX 3

WATER LEVEL DATA BY WELL FOR CY 1986

73



o 74
1986 WATER LEVEL DATA
. . FOR WELLS IN THE Y-12 WASTE DISPOSAL PACILITLIES
HEAD = TOC BLEV - (DEPTH TO WATER FROM TOC X 3. 28)

ce—meemmeemmcecmecceccmeeece——-= WELLZGW-203 ==--=-=-------o-c-—-ooooococooono-

DATE SAMPLED HEAD TOP OF CASING DEPTH TO WATER

(FT) ELEV. (FD) FROM TOC (M)

01,02/86 1020.71 1105.2 25.76
¢1/09/86 1020. 44 1105.2 25.84
01/16/86 1019.40 1105.2 26.16
01/23/86 1019.76 1105.2 26.05
61/30/86 1019.30 1105.2 26.19
02/06/86 . 1105.2 .

02/13/86 1019.53 1105.2 26.12
02/2G/86 1021.72 1105.2 25.45
03,05/86 1022.81 1105.2 25.12
03/13/86 1023.13 1105.2 25.02
03/20/86 1024.18 1105. 2 24,70
03/26/86 1023.739 1105.2 24,82
04/04/86 1023.95 1105.2 24.77
6s/10/86 1024, 18 1105.2 24,70
oa4s17/86 1021.59 1105.2 25.49
04,24 /86 1023.53 1105. 2 24.90
05/01/86 1023.53 1105. 2 24,90
05,08/86 1023.36 1105. 2 24,95
05/16/86 1022.90 1105.2 25.09
05/22/86 1022.38 11065.2 25.25
06/04/86 1021.63 1105.2 25.48
06/11/86 1021.56 1105.2 25.50
06/18/86 1021.23 1105. 2 25.60
06/26/86 1020.74 1105.2 25.75
07,/03/86 998.01 . 1105.2 32.68
07/16/86 1019.17 1105.2 26.23
07/23/86 1018.80 1105.2 26.34
07,/30/86 1018.61 1105.2 26.40
08,08/86 1017.98 1105.2 26.59
08/15/86 1017.56 1105.2 26.72
08/21/86 1018.02 1105.2 26.58
08/28 /86 1017.07 1105.2 26.87
03,04/86 1016.18 - 1105.2 27. 14
09/11/86 1016.02 1105.2 27.19
09/18/86 1016.51 1105.2 27.08
09/25/86 1016.51 1105.2 27.04
10,02/86 1016.25 1105.2 27.12
10/09/86 1015.92 1105. 2 27.22
10/17/86 1015.62 1105.2 27. 31
10/24/86 1015.56 1105.2 27.33
10/31/86 1015.79 1105.2 27.26
11/06/86 1015.75 1105.2 27.27
11/13/86 1015.79 1105.2 27.26
11/20/86 1015.52 1105.2 27.34
12/05/86 1019.43 1105.2 26. 15
12/12/86 1018.84 1105.2 26.33
12/19/86 1019.76 1105. 2 26.05
12/29/86 1020.08 1105. 2 25.95
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1986 WATER LEVEL DATA

! ‘ FOR HEiLS IN THE Y-12 WASTE DISPOSAL FACILITLIES
' HEAD = TOC ELEV - (DEPTH TO WATER FROM TOC X 3.28)

--------------------------------- WELL=GW=205 == ——====ee-esmmeecamceeecconoaaaox

®
DATE SAMPLED HEAD TOP OF CASING DEPTH TO WATER
(FT) ELEV. (FT) FROM TOC (M)

01,02/86 . 1103. 66 .

01,09/86 . 1103. 66 .

01/16/86 . 1103. 66 .

01/23/86 . 1103. 66 .

01/30/86 . 1103.66 .

02/06/86 . 1103. 66 N

¢2/13/86 . 1103. 66 .

02/20/86 1023.99 1103.66 24. 29
03,/05/86 1024.64 1103.66 24.09
03/13/86 1024.64 1103. 66 24.09
03/20/86 1025.89 1103. 66 23.71
03/26/86 1025.63 1103. 66 23.79
04,/04/86 1025.56 1103.66 23.81
ou/10/86 1025.63 1103.66 - 23.79
04,17/86 1024.71 1103.66 24.07
04/24,/86 1024.97 1103.66 23.99
05,01/86 1024.94 1103. 66 24.00
05,08/86 1024.78 1103.66 24.05
05/16/86 1024.28 1103. 66 24.20
05/22/86 1023.79 1103. 66 24.35
06/04/86 1022.94 1103. 66 24.61
06/11/86 1022.84 1103.66 24.64
06/18/86 1022.64 1103. 66 24,70
06/26/86 1022.12 1103. 66 24.86
07,09/86 1019.13 1103.66 25,77
07/16/86 1020.45 1103.66 25.37
07/23/86 1020.22 1103.66 25.44
07/30/86 1019.99- 1103.66 25.51
08,08/86 1019.20 1103. 66 25.75
08/15/86 1018.77 1103. 66 25.88
08/21/86 1019.30 1103. 66 25.72
08/28/86 1018.41 1103.66 25.99
09,04/86 1017.43 1103. 66 26.29
09/11/86 1017.13 1103.66 26.38
09/18/86 1017.72 1103.66 26.20
09/25/86 1017.63 1103. 66 26.23
10,02/86 1017.40 1103. 66 26.30
10,09/86 1016.97 1103. 66 26.43
10/17/86 1016.74 1103. 66 26.50
10/24/86 1016.64 1103.66 26.53
10/31/86 1016.90 1103. 66 26.45
11,06/86 1016.87 1103. 66 26.46
11/13/86 1017.99 1103. 66 26.12
11/20/86 1017.79 1103. 66 26.18
12/05/86 1014.94 1103. 66 27.05
12/12/86 1021.50 1103.66 25.05
12/19/86 1022.25 1103. 66 24.82
12/29/86 1022.18 1103. 66 24.84
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1986 WATER LEVEL DATA
? : FOR WRELLS IN THE Y-12 WASTE DISPOSAL FACILITLIES
"HEAD = TOC ELEV - (DEPTH TO WATER FROM TOC X 3.28)

12/29/86

@ T TTTTTTTTTTTTTTmssomssoooooss WELL=GW=221 == ===cmceccccrcr e cc e e e =
DATE SAMPLED HEAD TOP OF CASIKG DEPTH TO WATER
(FT) ELEV. (FT) FROM TOC (M)

01,02/86 1019.51 1105.91 26.34
01,/09/86 1019.32 1105.91 26.40
01/16/86 1018.30 1105. 91 26.71
01/23/86 1018.69 1105.91 26.59
01/30/86 1018.37 1105.91 26.69
02/06/86 1018.01 1105.91 26.80
02/13/86 1018.40 1105.91 26.68
02/20/86 1019.97 1105.91 26.20
03,05/86 1021.32 1105.91 25.79
03/13/86 1021.55 1105.91 25.72
03/20/86 1022.50 1105. 91 25. 43
03/26/86 1022.34 1105.91 25.48
o4/04/86 1022.34 1105.91 25.48
04/10/86 1022.79 1105.91 25.34
048/17/86 1020. 24 1105.91 26.12
04/24/86 1022. 24 1105.91 25.51
05,01/86 1022.27 1105.91 25.50
05/,08/86 1022.34 1105. 91 25.48
05/16/86 1021.75 1105.91 25.66
05/22/86 1021.29 1105.91 25.80
06/04/86 1020.56 1105.91 26.02
06/11/86 1020.56 _ 1105.91 26.02
06/18/86 1020.43 1105.91 26.06
06/26/86 1018.97 1105. 91 26.20
07,09/86 1014.99 1105.91 27.72
07/16/86 1018.43 1105.91 26.67
07/23/86 1018.07 1105.91 26.78
07/30/86 1017.94 1105.91 26.82
08,08/86 1017.15 1105.91 27.06
08/15/86 1016.79 1105.91 27.17
08/21/86 1017.38 1105.91 26.99
08/28/86 1016.43 1105.91 27.28
09/,04/86 1015.48 1105.91 27.57
09/11/86 1015.25 1105. 91 27.64
09/18/86 1015.91 1105.91 27.44
09/25/86 1016.23 1105.91 27.34
10/02/86 1015.74 1105.91 27.49
10,09/86 1015.35 1105.91 27.61
10/17/86 1014.96 1105.91 27.73
10/24/86 1014.96 1105. 91 27.73
10/31/86 1015. 15 1105.91 27.67
11/06/86 1031.55 1105.91 22.67
11/13/86 1015.45 1105. 91 27.58
11/20/86 1015.25 1105.91 27.64
12,05/86 1015.48 1105.91 27.57
12/12/86 1016.99 1105.91 27.11
12/19/86 1018. 14 1105.91 26.76

1018.63 1105.91 26.61
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. ' 1986 WATER LEVEL DATA
° : POR WELLS IN THE Y-12 WASTE DISPOSAL FACILITLIES
HEAD = TOC ELEV - (DEPTE TO WATER FROM TOC X 3.28)

§ TTTTTTTTTTTTTTTmmmmmmmmemones WELL=1090 ==ee=m=--mcocccccseceereoocee o ———aae
DATE SAMPLED HEAD TOP OF CASING DEPTH TO WATER
(FT) ELEV. (FT) FROM TOC (M)
01/62/86 1064.09 1123.39 18.08
01,09/86 1063.50 1123. 39 18.26
01/16/86 1062.58 1123. 39 18.54
01/23/86 1062.87 1123.39 18.45
01/30/86 1062.81 1123.39 18.47
02/06/86 1064.55 1123.39 17.94
02/13/86 1065. 14 1123. 39 17.76
02/20/86 1072.16 1123.39 15.62
03/05/86 1070.09 1123.39 16.25
03/13/86 1069.34 1123.39 16. 48
03/20/86 1071.38 1123.39 15.87
03/26/86 1070.02 1123.39 16.27
04/04/86 1068.52 1123.39 16.73
04,/10/86 1067.89 1123.39 " 16.92
04/17/86 1066.74 1123.39 17.27
04/24/86 1065.60 1123.39 17.62
05/01/86 1064.87 1123.39 17.84
05/08/86 1064. 15 1123. 39 18.06
05/16/86 1063.53 1123.39 18.25
05/22/86 1063.17 1123.39 18.36
06/04 /86 1062. 64 1123.39 18.52
06/11/86 1062.58 1123.39 18.54
06/18/86 1062.45 1123.39 18.58
06/26/86 1062. 12 1123. 39 18.68
07,/09/86 1061.43 1123.39 18.89
07/16/86 1061.30 1123.39 18.93
07/,23/86 1060.97 1123.39 19.03
07/30/86 1060.77- 1123. 39 19.09
08,08 /86 1060.09 1123. 39 19.30
08/15/86 1059.82 1123.39 19.38
08/21/86 1060.05 1123.39 19.31
08/28/86 1059.73 1123.39 19. 41
09/04/86 1059.17 1123. 39 19.58
09/11/86 1058.97 1123.39 19.64
09/18/86 1059.43 1123.39 19.50
09/25/86 1059.59 1123. 39 19.45
10,/02/86 1059.30 1123.39 19.54
10,09/86 1059.04 1123.39 19.62
10/17/86 1059.86 1123.39 19.37
10/24/86 1059.79 1123.39 19.39
10/31/86 1061.86 1123.39 18.76
11,06/86 1061.82 1123.39 18.77
11/13/86 1063.23 1123.39 18.34
11,20/86 1063.04 1123.39 18.40
12/05/86 1067.30 1123.39 17.10
12/12/86 1077.08 1123.39 .12
12/19/86 1075.99 1123.39 14.45
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4 1986 WATER LEVEL DATA
FOR WELLS IN THE Y-12 WASTE DISPOSAL FACILITLIES
HEAD = TOC ELEV - (DEPTH TO WATER FROM TOC X 3.28)

@ - ~-crmmmmmmmeccemcccmme—ce—oae WELL=1091 ======-=-cececeeme-mcccacocoooooce-

DATE SAMPLED HEAD TOP OF CASING DEPTH TO WATER

(FT) ELEV. (FT) PROM TOC (M)

01,02/86 1007.01 1104.03 29.58
01,09/86 1007.07 1104.03 29.56
01/16/86 1006.02 1104.03 29.88
01/23/86 1006.65 1104.03 29.69
01/30/86 1006.25 1104.03 29. 81
02/06/86 1006.55 1104.03 29.72
02/13/86 1006.38 1104.03 29.77
02/20/86 1006.48 1104.03 29.74
03,05/86 1008.19 1104.03 29.22
03/13/86 1008.48 1104.03 29.13
03/20/86 1009.57 1104.03 28.80
03/26/86 1009.17 1104.03 28.92
04/04/86 1069.24 1104.03 28.90
04/10/86 1009.47 1104.03 28.83
04/17/86 . 1104.03 .

04/24/86 1009.07 1104.03 28.95
05,01/86 1008.88 1104.03 29.01
05/08/86 1008.88 1104.03 239.01
05/16/86 1008. 48 1108.03 29.13
05/22/86 1008.12 1104.03 29.24
05/22/86 1008.12 1104.03 29.24
06/04 /86 1007.34 1104.03 29.48
06/11/86 1007.27 1104,.03 29.50
06/18/86 1007.27 1104.03 29.50
06/26/86 1006.91 1104.03 29.61
-07,09/86 1006.22 1104.03 29.82
07/16/86 1005.66 1104.03 29.99
07/23/86 1005.47 1104.03 30.05
07/30/86 1005.37 1104.03 36.08
08,08/86 1004.71 1104.03 30.28
08/15/86 1004.51 1104.03 30. 34
08 /20 /86 1005.40 1104.03 30.07
08/28/86 1004.51 1104.03 30.34
09,04/86 1003.50 1104.03 30.65
03/11/86 1003.37 1104.03 30.69
09/18/86 1004.45 1104.03 30.36
09/25/86 1004.78 1104.03 30.26
10/02/86 1004.55 1104.03 30.33
10,09/86 1004.482 1108.03 30.37
10/17/86 1004.09 1104.03 30.47
10/24/86 1004.22 1104.03 30.43
10/31/86 1004.74 1104.03 30.27
11/06/86 1004.81 1104.03 30.25
11/13/86 1005. 11 1104.03 30. 16
11/20/86 1004.65 1104.03 30.30
12/05/86 1005.56 1104.03 30.02
12/12/86 1006.19 1104.03 29.83
12/19/86 1007.34 1104.03 29.48
12/29/86 1008. 16 1104.03 29.23



